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PLANT AGE/SIZE DISTRIBUTIONS IN BLACK SAGEBRUSII 
(ARTEMASTA NOVA): EFFECTS ON COMMUNITY STRUCTURE 


James A. Young! and Debra E. Palinguist| 

ApstTract—The demography of black sagebrush (Artemisia nova Nelson) was investigated in the Buckskin Monntains 
of western Nevada to determine puttems of stand renewal in sagebrush communities currently free frons wildfires. Biomass 
sampling was conducted to develop growth classes that reflected apparent age of the shrubs. The de ‘usity of black sagebrush 
plants was twice that of basin big sagebrush (1 tridentata ssp. tridentata Nutt.) in adjaceut conmuunities on contrasting 
soils (2.2 versus 1] plants per m7), Black sagebrush accumulated only 75% as much woody biomass us big sagebrush. 
Regression equations were developed and tested tor predicting total woody biomass, current annual growth CAG. and 
leaf weight of black sagebrush plants. Apparent age classes were developed both for the black sagebrush plants and the 
sub-canops mounds on which they grew. Discriminant analysis was used to test this classification system, Plant succession. 
apparently controlled by nitrate content of the surface soil, appeared to eliminate the suece sssful establishment of black 
sage ‘brush see ‘dlings on the mounds. After the shrubs die, the mounds eventn: ally deflate. We propose that mounds reform 


mond shrub seedlings: but because seedling establishment is so rare in these communities, this could not be verified. 


Key words: biomass, shrub succession, desert soil formation, soil nitrate, black sagebrush, Artemisia nova. 


Black sagebrush (Artemisia nova Nelson) is 
one of the dwarf sagebrush species which col- 
lectively constitute about half the sagebrush 
vegetation in Nevada (Beetle 1960). Black sage- 
brush plays a dominant role in a number of plant 
communities in the Great Basin (Zamora and 
Tueller 1973). Rarely does black sagebrush 
share dominance with another species of Arte- 
misia. In the section Tridentate of the genus 
Artemisia, black sagebrush is perhaps the spe- 
cies most adapted to arid environments. Black 

sagebrush is closely associated with shadscale 
[Atriple x coufe tifolia ( (Yor & Fireim.) Wats | 
dominated landscapes (Blaisdell and Holmgren 
198+). The browse of black sagebrush is highly 
preferred by domestic sheep (Ovis aries). 
pronghorn (. Antiloc arpa americana), and Sage 
Grouse (Centrocerens o1 cophasianus). From le 
1$90s until the late 1950s, black sagebrush plant 
communities in the Carson Desert of Nevada 
were a vital part of winter range for the domestic 
range sheep industry. Years pr eceeeo elniince 
ing by shee ‘pactually shaped the outline of black 
sagebrush shrub canopies; Zamora and Tueller 
(197: 3) reported they had difficulty in finding 
relic conmnunities in high range condition. 


Vegetation of the Buckskin Mountains of 
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west central Nevada is characterized by black 
sagebrush/desert needlegrass (Stipa speciosa 
Trin. & Rupr.) plant communities. The Buck- 
skin Mountains are located 100 kin southeast of 
Reno, Nevada, in the rain shadow of both the 
Sicrra Nevada and Pinenut Mountains. This is a 
portion of the Carson Desert in which Billings 
(19-45) suggested that Atriplex-dominated salt 
desert shrub vegetation occurred because of 
atmospheric one rather than ocenrrence of 
soluble salts in the soil. Hywe compare the black 
sagebrush communities of the Buckskin Moun- 
tains with those described in the regional study 
conducted by Zamora and Teller (1973), we 
find that the highest-elevation, north-facing 
slope communities of the Buckskin Monntains 
correspond to the most arid communities pre- 
vioush described. Frou. this we assume the 
black sagebrush conmiunities in this study rep- 
resent an arid extension of this type. 

Only recenth have occasional wildfires of 
anv extent occurred in black sagebrush conmin- 
nities in western Nevada. The fires that have 
occurred have been associated with the recent 
spread of the alien annual cheatgrass (Bronuts 
tectorum L..) into these arid) environments 
(Young and Tipton 1990). Apparently for much 
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pet 


of the twentieth centurn these commniinities 


have not heen subjeet to wildfires because of 


lack of herbaceous vegetation to carry the fire. 
Because of the lack of trees to produce lire scars, 
it is difficult to determine whether these sites 
were subject to periodic burming under pristine 
conditions. This is in sharp contrast to basin big 
sagebrush conmunities where periodic cata- 
Pana stand renewal by burning from wild- 
fires has been common. The lack of cat: istrophic 
stand renewal in black sagebrush communities 
should be reflected in the age/size class struc- 
ture of the communities. 

Our purpose was to determine the age/size 
distribution of black sagebrush plants to Pieter 
mine cormmunuty stricture. 


MATERIALS AND METHODS 


Studies were conducted from 1954 through 
19SS in the Buckskin Mountains located about 
100 kin southeast of Reno, Nevada. The geo- 
logic features of this mountain range have been 
described in detail by Hudson and Oriel (1979). 
Vegetation and soils of the range have been 
mapped and related to the geologic map of the 
area (Lugaski and Young 1958S). The plant com- 
munities used in this cence were located on the 

Guild Mine member of the Mickey Pass tuff. 
This geologic unit consists of cry stal-rich, mod- 
erate dy to poorly: welded ash flow tuff (Proffett 
and Proffett 1976). It has been proposed that 
the soils (a) developed in place, (b) developed 
from subaerially deposited material from long- 
distance transportation, or (c) de veloped froma 
combination of residual and subaerially depos- 


ited) material (unpublished research, ARS- 
USDA). The bulk of the profile is an argillic 


horizon, about 50 cin thick, which consists of 


90% or more clay-textured material. It is pro- 
posed that this clay horizon is a relic of a soil that 
developed on the site and whose original surface 
honzon has been removed by erosion. The 
important point is that the clay horizon, which 
is intermittently exposed on the soil surface. 
developed nnder different environmental con- 
ditions from the current surface horizon. The 
current surface soil consists of a relatively 
recently deposited layer, appare snthy from sub- 
aerial de ‘position, that is | irgely confined to 
mini-mounds beneath the canopic s of the black 
sagebrush plants. The soil is classified as a fine, 
dhe montmorillonitic, Ty pic Paleargid. 
Spatial structure of the black sagebrush com- 
munities was detenuined by sampling five stands 
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located along the western flank of the Buckskin 
Mountains. The five stands, located on the same 
outcropping of Mickey Pass tuff, were separated 
by small canyons w there the westerly tilted ash 
flows were broken by faulting. All sites were 
west facing and located in a er along the 
mountainside at 1720—17S0-m elevation. 

A starting point was located on aerial photo- 
graphs in each stand, and 10 plots, each 10 m* 
in area, were located randomly along line tran- 
sects parallel to the slope. A ‘total Ne 50 plots 
were established (5 stands < 10 plots per stand). 
In each plot the following were determined: (a) 
shrub density by species, (b) crown cover of 
shrubs (ocular estimate), (¢) shimb height, (d) 
area of mound and interspaces, and (e )  herlit 
ceous cover (ocular estimate). Mound cover 
refers to the slightly raised areas beneath shrub 

canopies Ww ene subacrially deposited soil and 
saltation deposits accumulate. 


At each plot location the herbaceous vegeta- 
tion fre quency VWs sampled with LOO step pots 
arranged in 4 lines of 25 points each following 
the procedures of Evans and Love (1957). The 
herbaceous vegetation was resampled annually. 

Using the same starting point, but by placing 
the transects up and down the slope, 25 blaek 

sagebrush mounds were located in each stand. 
The shrubs rooted on each mound were mea- 
sured for (a) height, (b) maximum and mini- 
minn crown diameter, (c) stem number toe 
sagebrush ages the cambium splits, forming 
multiple-stemmed plants), and (dl) stem diaries 

ter at the soil surface (diameter of the group of 
split stems). The aerial portion of the plant was 
subdivided by clipping into the following eate- 
gones: (a) coarse stems, 2.5 cm or larger in 
diameter: (b) fine stems, 0.25 to 2.4 em in ‘divas 
eter; (c) current annual growth; and (d) leaves. 
The material was dried at SO degrees C for 24 
hours and weighed. 

After the aerial portion of the shrub was 
removed, the litter beneath the canopy was col- 
lected and screened through a 2-1 screen. 
The material too coarse to pass through the 
screen was saved, dried, and weighed. The max- 
imum and minimum diameters of the mound 
were measured, and the height of the mound 
was determined by digging to the clay horizon. 
The number of perennial ¢ grasses rooted on the 
mound was counted by species, and the cover of 
cheatgrass was estimated ocular ly per mound. 


A series of age/size elasses was established 
for the black s: agebrush plants samplec lL. These 
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TABLE Ll. Mean plus standard error (SE) for shrub de Tisity per mn” . percent projecte ad canopy cover, fre ‘quency 1 10- Ts 











plot) within stands (NV = 10), and constancy among stands (N= 5), 
Species Density SE 
(m7) 

Artemisia nova 22 0.40 
Chrysothamnus viscidiflorus QO.4 0.10 

Ephreda nevadensis 0.3 0.0S 
Tetradymia glabrata ye 0.04 
Eriogonuim microthecum Q.] 0.04 
Eriogonum umbcHatum 0,2 0.00 


Cover yl Prequency SE Constancy SE 
(Ge) y) , 
22 2.4 LOO (0) LOO 0) 
2 O.4 40) ze SO S 
I 0.4 6-4 1d 100 0) 
—" 32 5 60 
-" - 5 20) 2 
_ S | 20) J 








“Indicates less than 1% average cover 


classes were based on the size, growth form, 


percentage dead canopy, and apparent age of 


the plants. The classes were (a) seedling, (b) 
voung plant, (ec) mature plant, (d) patriarch, (e) 
senescent, and (f) dead. 

Soil samples from the surface 5 cm were 
taken (a) next to the shrub stem, (b) at the 


canopy edge, and (ce) 10 em beyond the edge of 


the shrub canopy. These samples were dried, 
screened, and shipped to a commercial labora- 
tory for nitrate nitrogen analysis. 

A two-way analysis of variance and post hoc 
Duncan's Multiple Range test were performed 
to analyze differences in soil nitrate concentra- 
tion between sagebrush age/size classes and 
sample location. A series of stepwise regressions 


was performed, utilizing the nn linear 


model, wherein a subset ae v aries was Chosen 
that would best predict plant weight, annnal 


growth of plant (weight), and leaf weight of 


black sagebrush. Separate step-up regressions 
were per ee d for plant and mound ase acter- 
istics (Neter and Wasserman 1974). The inde- 
pendent variables that) were — significant 


contributors to predicting age/size classes for 


these two groups were chosen as discriminant 
variables to be used in two separate discriminant 
analyses. The age/size classes of the sagebrush 
plants were used as the grouping structure in 
the discriminant analysis. The plant character- 
istic variables selected as significant contribu- 
tors to classification into age/size classes were 
(a) weight of coarse stems, (b) number of stems, 
(e) plant height, and (d) plant diameter. The 


mound characteristics (ranked in order of 


importance) used were (a) litter cover, (b) litter 
weight, (c) soil nitrate concentration, and (d) 
cheatgrass cover on the mound. 


RESULTS AND DISCUSSION 


Comunity Competition 


The plant communities of the Buckskin 
Mountains dominated py black sagebrush are 
low in diversity (Table 1). Green eAbDicuanalt 
[Chrysothanmus week (Hook.) Nutt. ] 
occurs in patches in the community. Nevada 
ephedra (Ephedra nevadensis Wats.) is rather 
evenly distributed through the black sagebrush 
communities, but at a low density. Littleleaf 
horsebrush (Tetradyimia glabrata Grav) is a rel- 
atively infrequent component of the communi- 
ties. The two species of Ertogounm are 
semiwoody species that also ocenrred in the 
most arid black sagebrush conununities that 
Zamora and Tueller (1973) reported. 

Squirreltail (Elyuuis hystrix Seribn.) and 
cheatgrass are ae most frequent herbaceous 
species (Table 2). The relative frequency of the 
two species reverses from vear to vear depend- 
ing on available moisture lor pl: int) growth. 
C iheeene is abundant only in vears oul ade- 
quate moisture during the spring. The density 
of squirreltail plants remains relatively consti uit. 
In dry vears, squirreltail is virtually the only 
herbaceous species in these communities. 


Biomass 


Along the western margin of the Buekskin 
Mountains, black and basin big sagebrush com- 
munities occur side by side on sharply contrast- 
ing soils. The basin big sagebrush communitics 
have been burned inw Fidicc 's, based on historic 
records and fire sear analysis (Young et al. 1989). 
Our analysis of black sagebrush communities is 
essentially based on aboveground woody mate- 
rial accumulation of the dominant shrub. We 
had previonsly conducted a study of the biomass 
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Tvpir 2. Mean pias sti andard error (SE) for frequency of herbaceous species for an average of four years” sampling 
average precipitation 175 mm) a Ait ba’ spring (19589, no Apr il precipitation ), ), and a vear eiraleae erage moisture 


available for pli mit growth (1986, 2 


2 Tila pre cipit ition). Based on S000 sample points per vear. 








Frec yuency 








Average 





Four vears SE 
CROW CONS eee o = 
PERENNIAL GRASS 
Elynuts hystrix 39 =| 


Stipa speciosa 3 (ee 
Stipa thurberiana = = 
Poa sccunda = 

Oryzopsis Pry menoide a - ~ 


ANNU AE GRASS 
Bromus tectorum ale 6.6 


PERENNIAL FORB 
Castilleja clhromosa ] (j2 
Splac raleea parvifolia ~ = 
Phlox hoodii = = 


ANNU AE FORB 
Frodinm cientariim 5 OS 
Descurainia pinnata - - 
Sisymbrium altissimuim 


Mdicates less thi 1c wenige cover 


of basin big sagebrush adjacent to the westem 
edge of the Buckskin Mountains (Yong et al. 
1989). This allowed ¢ omparison of the produc- 
tion of biomass of basin and black sagebrush 
from the same area. The basin big sagebrush 
conmnnity had a sandy loam surface soil and a 
ercater soil depth (I Laplargids derived from meta- 
volcanic sources). Big sagebrush ages were 
clamped at 55-60, 40-45, and 10-15 vears old. 

The general aspect of the two communities 
is strikingly different, with the maximum height 


af the Ree k sagebrush being 60 em and Haat of 


the big sage jhe over | in. In contrast to the 
central woody stents of the big sagebrush plants, 
black sagebrush plants appear male stemmed. 
Despite the difference in height, the two com- 
munities have similar biomass because of the 
higher density of plants in the black sagebrush 
community. Tiere i nore cuss aa) he 
woody mi terial in the basin big sagebrush com- 
Winnity (Table 3). 

If we assume both populations are the same 
age (asstmnption IS HCCESS: u\ because actial age 
of black sagebrush plants could not be esti- 
mated’ tlie rate-ob ody biciiaiss ICC vamila- 
tion was 13.2 e/a ‘year and 64.5 o/m-/ Nea tor 
black and basin big si agebrush. respe clive ‘hh. The 


Dry (1959) Wet (1956) 











Spring a Spring Slt 
<a  Ne T yee OOPR eAR De SOAES OT 
70 oo 6 0.5 
5 0.7 = a 
| 0.5 - ~ 
| 2 - 
I4 25 76 3.5 
I v2 ~ 
2 0.3 - 
3 013 ~ - 
— es OS 
= = D 0.7 
~ — 10 OS 





wide difference between the two communities 
is apparently due to the higher woody biomass 
of more mature basin big sagebrush plants. 

Woody biomass of nat sagebrush was best 
predicted by the equation: 


Yeavnee 1b Niall 20 Xe 


where Y = total woody biomass (grams), X1 

fine stems, X2. = coarse stems, and N3 = root 
= .96 for this determination. Yearly 
growth increment was predicted by the equation: 


Y = 16.96 + 0.26 * X] + 0.16 ? A2 — 
\) poe eo ) Pe 


y) 
CHO 


where Y = current growth, XI = fine stems, X2 
= coarse stems, NO] plant height, and X4 = reot 


Crown. R- = 257 for this Veena despite 


the inclusion of a fourth variable. Our third 
equation predicted leal weight: 
WS 9355 020 SN 0). 9S ae 


03 NO] Opa NS 


where ) = leafweiaht, X] = Coarse Stems, Ne 
height of plant, X3 = fine stems, and M4 = plant 
density. These four variables in the equation 
accounted for 64% of the variability in the data. 
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Fig. 1. Plotof black sagebrush group membership based on plant characteristic discriminant equations where | = young 


® = mature, A= patriarch, @ = senescent, and 0 = dead, 


Age/Size Classes 


The selected variables for both plant and 
monnd characteristics were huportant contrib- 
ntors in distinguishing between age/size classes 
and were good indicators of gronp composition 
(Fig. 1). Very few mnisclassifications occurred by 
use of the resulting discriminant finctions. 

The bulk of the black sagebrush stands was 
composed of mature plants 20-60 cm tall with 
canopies 20-50 cm in diameter (Table 4). This 
is a wide range in height and canopy size, but 
the mature age/size class was distingnished from 
young plants by the presence of up to 10% dead 
mater Bali in the canopy and the beginning of the 
separation of the stem into individual Sain 
bundles. The patriarch class was distingnished 
from the matnre class by an increase in dead 


material in the canopy (to 30%) and complete 
separation of the stems. The separated stems 
formed U-shaped fMntes with the open end of 
the U toward the former center of the stem. It 
was not possible to establish the mavxinnuan age 
of the class because the center of the stem was 
missing. The individual section had at least +0 
growth rings. 

Senescent plants formed the next. appar- 
ently older, age/size class. In this class at least 
30% of the canopy was dead. Older black sage- 
brush plants do not get taller, probably because 
they have no central stem to support the canopy. 
The diameter of the crowns does increase. 
There is a marked increase in woody biomass 
between the patriarch and senescent classes, 

Seedlings and vonng plants constituted only 
6% of the black sagebrush populations (Table 4 
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Type 3. Mean density «ste ins/n=) plus standard error (SE) and oven-dry biomass (o/m" } of Artemisia nova and A. 
tridentata abe tridentata. Data for A. tridentata subsp. tridentata trom a previons study | (Young et al. 1989). 





. 2 
Biomass perm 














Species Ee “nsity Coarse Fine CAG Leaves Total 
mo SE ¢ Sf v Si g SE g SE ra ch 
Artemisia nota 2.2 0.4 10) 90) Zt) 60) 1SO 45 130 10 1550-240 
Artemisia tridentata 
subsp. tridentata | 0.3 $50 100 970 110 170 40 130 50 21%) =420 








Tapne 4. Artemisia nova crown and biomass characteristics for individual age/size classes. Demographic breakdown of 
black sagebrush communities by growth classes. Classes are re ‘lated to age for vounger plants, but once stems separate, ages 


are not based on annual rings. 





Crown characteristics Biomass characteristics 








Dead Course Fine 

Age size Height Diameter Density branchlets stems stems CAG Leave = Stem Percentage Age 
class (cnt) (cm) (%) (%) (g) (a) (g) (g) number — of stand — (vears) 
Seedling D 3 30 0) () 13 5 10 ] P| 255 
Young plant 1220) 51h) 50 () 25 64 30 40 } 5 5-30 
Mature 20-60 10-50 SO 10 140 120 SO 60 Multiple 60) 30-50 
Patriarch 20-60 20-S0 60 30 560 420) }40 100 \l ultiple \7 4()+ 
Senescent 2-60 20-100 30 60 YSO 640 60 30 Multiple 2 
Dead 20-60 20-100 Q 100 910-320 () ) Multiple 5 : 





with seedlings being very rare. The separation 
between seedling and voung plants was based 
on the occurrence of coarse, woody biomass in 
the latter class. Yonng plants had entire stems 
with no evidence of division of the cambium. 


Mound Types 


Each black sagebrush age/size class had a 
corresponding type of snb-canopy mound. The 
only seedling found in the entire study was 
located in an interspace between mounds. Obvi- 
ously, one seedling is not a valid s sample, but the 
lack of see ‘djings is a critical factor in the dvnam- 
ics of the communities studied. The first detect- 
able mound occurred under young plants. Only 
5 10% of the sub-canopy areammndes black sage- 
brush plants in the voung plant age/size ass 
was covered with litter Table a) The litter was 
composed of fragments of black sagebrush leaves. 

1 the mature plant age/size class the cover 
pee and the weight of litter increased (Table 
9). The mounds were casily distinguished by 
bath lie ighit and surface soil color nd texture, 
The surface of the mounds appeared darker in 
color, and the reddish tinge to the clay surface 
soils of the interspace was not apparent. Ht the 











surface of the mound was disturbed, the dark 
color was replaced by a gravish shade. Mounds 
appear to reach their maximuns height with this 
growth stage of black sagebrush. Mounds of 
mature plants hacl perennial ¢ orasses associated 
with the sub-canopy area. The most frequent 
perennial grass was squirreltail. 

Litter accumulations increased with the 
patriarch age/size class, but height of the mound 
did not increase. Apparently, trapping of sub- 
aerial deposition material and saltation particles 
must be related to growth stage of black sage- 
brnsh plants in terms of crown architecture: 
Subaerially deposited particles are obviously 
very unstable and subject to redeposition if they 
fall in the largely bare interspace among shrub 
mounds ( (Young ‘and Evans 1986). If he: accu- 
mulation increases on patriarch mounds, why 
do they not trap these secondary erosion prod- 
nets and the mound ke ‘ep growing in height? 
Canopy structure changes Sauk ie patriarch 
age/size Class, with increasing bare stems and 
spreading. but not taller, plants. [t would appear 
that aerial dynamics of the crown of black sage- 
brush plants influence mound height. 

With the senescent age/size class, adivergence 
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TABLE 5. Mound characteristics in relation to age/size classes oF Artemisia nova. Hhustrates that mound characteristics 


change with age/size classes of shrubs. 

















Mound Lifter 

Black sagebrush Diameter Perennial Cheatgrass 
growth classes Height Max Min © Cover Depth = Weight) grass density cover Niuanber 

(cm) icm) — (cin) (%) (ci) (eg) iper mound % | Samples 
Seedling 0) 0 0 0) 0 () 0 0 | 
Young plant 25 60 30 S10) (e3 40 0) us 6 
Mature 9-15 SO 40 40-60 ]—1.5 450 Zu ‘RS 76 
Patriarch 10-15 LOO 60 SO 2-3 690 aS 12 21 
Senescent N0=15 100 60 SO ae 120 2 | G60 is 
Dead ]0-15 LOO 60 SO 2.5-9 970 6.-] a 6) 





TABLE 6. Mean nitrate level (mg/kg) of soil at the stem, canopy edge, and outside 


£3 5 Bi rs 5 - ol 
in relation to maturity classes, Buckskin Nlountains, Nevada. 


the canopy of black sagebrush plants 

















eae” 

Age/size class Stem Canopy Onitside \ge/size 

(ppm) (ppm) (ppm! class mean 
Young plant 47h 4.3 hi 4.) hi 44d 
Nature 6.6 ¢ 2.09 4.0] a. ¢ 
Patriarch 10.5 d 12.0b S.0e L021 
Senescent 1324 3c 7A E i 
Dead Sic Tet rae Tob 

Mean location” Sia SOb 6.0 ¢ 














Means followed by the same letter are not signitic anth diflerent at the OF levelot probabihty as determine ‘«dby Duncan's Mulaple Range test 


t, 
Means of locution followed by the same letter are not significanth different at the 
“Means of age/size classes followed by the same letter are not significantly different 


in herbaceous speeies composition on the 
mounds occurs (Table 5). Some mounds 
become densely covered with cheatgrass as 
black sagebrush plants become senescent and 
others support colonies of squirreltail. 

After the black sagebrush plants die, litter 
weight continues to increase and litter changes 
in appearance. Litter under dead plants is com- 
posed of stringy bark fragments, and individual 
black sagebrush leaves cannot be distinguished 
in the Per 


Soil Nitrate Levels 


Surface soil nitrate levels were higher 
beneath shrub canopies than in the interspace 
(Table 6). Levels were highest next to shrub 
stems. Nitrate levels beneath the canopy rose as 
age/size classes of black sagebrush indicated 
Bitler plants and mounds. This is in itself an 
indieation that age/size classes actually do 
reflect increasing age. The dev elopment of ver- 
fetes) horizontal patterns in soil nitrogen, 
attributed to the localization of litter fall 


OF level of probability as determined by Dancan’s Multip He Range te 


at the 0] level of probability as determined by Duncan's Multiple Ra Inge test 


beneath the canopies of desert shrubs, bas been 
documented by the research of N. E. West and 
co-workers (Charle vand West 1977, West and 
Skujins 1977, West 1979). Nitrate ieee Is of sur- 
face soils dropped significantly (P< .O1) once 
the black sagebrush plants dic ‘d. Nitrate levels 
in surface soils at the edge of shrub mounds 
increased with apparent increasing age of black 
sagebrush plants and mounds. These areas cor- 
respond to the micro- topoedaphic situation 
described as coppice benches by E ckert et al. 
(1989) for shrub mounds in big sagebrush com- 
inunities. Apparently the increase in soil nitrate 
results from leaching from the mounds. Once 
black sagebrush plants are dead and grasses 
dominate the mound, soil nitrate levels decrease. 


Mounds and Black Sagebrush 
Community Structure 


We did not find grass-dominated mounds or 
erass-dominated mounds with black sagebrush 
seedlings. We did note the remains of mounds 
that appeared to be eroding away. Apparenth, 


mounds are dvnanically formed and eroded in 
relation to the establishment and eventual death 
of black sagebrnsh plants. The failure to find 


vrass- -dominated mounds mav be u function of 


ie rbivory by domestic liv estock [sheep, feral 
horses (Bquus caballus), and black-tailed jack- 
rabbits (Lepus califoruicus) |, Grass-dominated 
monnds may fail to persist since grasses cannot 
maintain monnads because of leaf f ail and canopy 
structure differences compared with black sage- 
brush plants. The only patchy vegetation 


encomntered in the communities was vroups of 


rabbitbrush = plants. Perhaps — rabbitbrash 
increases after relatively short-lived squirreltail 
plants dic or are reduced by grazing. Ii an 
adjacent big sagebrush community Wwe pre- 
viously dete Sie three episodes of see “dling 
establishment at 12, 42, and 57 vears Reine 
1985 (Young et al. 1989). Plant ages were clus- 
tered around these apparent. establishment 
dates. 
desirable clhnate for seedling establishment or 
a single season when esti es nt occurred: 
they may also represent variability in: growth 
ring deposition or recognition. The fess Wwe 
onchnicred in this sind are much too broad to 
pinpoint this type of episodic stand establish- 
ment for black sagebrush. Perhaps black sage- 
brush communities not renewed ci itastrophically 
by wildfires only require stand renewal at such 
low levels (5% of the. stand. standing dead 
plants) that our one seedling sampled is suffi- 
cient for connnunity regeneration. 
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